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kV images. Mean displacements on all the three axes were 
about 1mm and 79% of differences in craniocaudal direction, 
82% in lateral direction and 81% in ventrodorsal direction 
were between -1mm and 1mm. ANOVA test shows significant 
differences between the mean displacements of the samples 
(p < 0.05). In AP, CC and ML directions, systematic 
discrepancies were 0.33, 0.32, and 0.42 mm and random 
discrepancies were 1.25, 1.42, 1.21 mm, respectively. Mean 
radial discrepancy was 1.78 mm (range 1.11-2.88 mm). By 
van Herk’s formula CTV-PTV margins needed to account for 
such inter-observer variability were 1.70, 1.80 and 1.90 mm 
in AP, CC and ML directions, respectively.  
 
Conclusion: The study showed a small inter-observer 
variability between the RO and RTT’s observations after an 
adequate training, which allows a partial delegation of daily 
kV control, if the displacements were not superior to PTV 
margins. 
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Purpose or Objective: Brain metastases are common 
secondary lesions in several types of neoplasms. Survival is 
poor, so the treatment with external radiotherapy has as 
main goal to improve the quality of life of patients by 
decreasing the possible symptoms that may have.  
Our objective is to analyze age and general condition of the 
patients and their possible influence on the response to 
treatment with radiation therapy in terms of survival. 
 
Material and Methods: We evaluated 84 patients with brain 
metastases treated with external radiotherapy .  
Karnofsky Performance Status (KPS), was the tool to evaluate 
functional status the first day of treatment. We divided the 
population in two KPS groups: <70 vs ≥ 70  
We also distinguish two age groups: <70 years vs ≥ 70 years 
(elderly population) 
 
Results: Global mean survival: 5,2 months; median: 3 m  
Survival <6months: 27patients (32,1%)  
6-12 m: 11pts (13%)  
>12 m: 9pts (10,7%)  
Karnofsky Performance Status(KPS):  
<70: 28 patients (33,3%) mean survival: 5,4 m; median: 3 m  
<6m: 23 (82,1%)  
6-12m: 4 (14,3%)  
>12m: 1 (3,5%)  
≥ 70: 56 pts ( 66,6%); mean survival: 5,4m; median: 3 m  
<6m: 34 (60,7%)  
6-12m: 14 (25%)  
>12m: 8 (14,3%)  
Age: 
<70years: 58 patients (69%) mean survival: 5,1 m; median: 3 
m 
<6m: 41 ( 70,7%)  
6-12m: 10 (17,2%)  
>12m: 7 (12%)  
≥ 70y: 26 (31%) mean survival: 5,3m; median: 3 m  
<6m: 16 (61,5%)  
6-12m: 8 (30,7%)  
>12m: 2 (7,7%) 
 
Conclusion: There are no significant differences in survival 
(months) depending on the age or the KPS in the analyzed 
population. 
Survival in patients with KPS <70 is poor and less than six 
months in most cases. Most patients under 70 years have a 
survival <6mSurvival >12m is higher in KPS ≥70.  
Survival in elderly patients (> 70years) is also less than six 
months. 6-12 months survival is higher in the elderly patients 
compared to the younger group, although survival >12m is 
slightly higher in the group of younger patients (<70y)  
With these results we can consider applying hypofractionated 
treatment schemes (developed in few sessions) in the group 
of patients with KPS <70 or age ≥70 years, where poor 
survival is expected. 
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Purpose or Objective: Standard pattern of care for muscle-
invasive T2-T3 bladder cancer is surgery. However, some 
patients are not eligible for surgery because of age, co-
morbidity or non-resectability of the tumour. These patients 
are treated with radiation therapy. In the literature a large 
internal motion of the bladder has been reported. Therefore 
a portion of the Clinical Target Volume (CTV) can be missed 
during daily treatments. Our current treatment margins have 
been adjusted according to the findings of these studies. 
Reduction of margins is important for sparing the bowel. In 
the present study we investigated the influence of the 
bladder size and shape as well as the location of tumour 
itself on the margins. 
 
Material and Methods: From 2013 to 2015, ten patients with 
solitary bladder cancer were treated. In five patients the 
tumour was marked circumferentially around the tumour bed 
using intravesical lipiodol injection. In the other five patients 
the tumour was not visible anymore after resection of the 
tumour and no lipiodol was used. As part of our routine 
treatment protocol, patients were instructed to have a full 
bladder during simulation and irradiation. They received 
instructions to void one hour prior to CT simulation or 
treatment and drink 250 cm3 of liquid. We acquired 
ConeBeam CT (CBCT) scans daily in the first week of the 
treatment and thereafter weekly. The bladder and lipiodol 
volumes were delineated on the CBCT. A bouding box and the 
centre of mass (COM) was calculated for the bladder and the 
tumour volumes on both the reference CT and all CBCT's for 
further analysis. Finally, a comparison of margins was carried 
out. 
 
Results: In ten patients 93 CBCT-scans were analysed. 
Despite the full bladder protocol individual deviations were 
found in the bladder volume, mean volume 203 (SD 93ml), 
figure. Of the six anatomical directions the movement in the 
cranial and anterior direction were the largest and appeared 
to correlate with the volume of the bladder.  
 
 
